A Gram-variable, motile, endospore-forming, slightly halophilic bacterial strain, designated SW-211 T , was isolated from a tidal flat of the Yellow Sea in Korea, and was characterized taxonomically by using a polyphasic approach. The organism grew optimally at 37 6C and in the presence of 2-3 % NaCl. Comparative 16S rRNA gene sequence analysis showed that strain SW-211
Tidal sediments have been utilized as excellent sources for isolating novel and useful micro-organisms (Yi et al., 2003; Yoon et al., 2003a) . Some new genera or species have recently been isolated from tidal sediments in Korea (Yi et al., 2003; Yoon et al., 2003a Yoon et al., , b, 2004a . In the course of screening novel micro-organisms from a tidal flat near Daepo beach in the Yellow Sea in Korea, many moderately halophilic or halotolerant bacteria have been isolated and characterized taxonomically. Of these isolates, a rod-shaped, endospore-forming bacterial strain, SW-211 T , is described here. Its exact taxonomic position was determined by using a polyphasic approach that included phenotypic properties and phylogenetic analysis based on 16S rRNA gene sequences.
Strain T was isolated by a standard dilution plating technique on marine agar 2216 (MA; Difco) at 30 u C. Cell morphology was examined by light microscopy (Nikon E600) and transmission electron microscopy (TEM). Flagellum type was examined by TEM using cells from exponentially growing cultures. Gram-reaction was determined by using the bioMérieux Gram Stain kit according to the manufacturer's instructions. Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on MA and on MA supplemented with nitrate, both of which had been prepared anaerobically using nitrogen. The pH range for growth was determined in marine broth 2216 (MB; Difco) that was adjusted to various pH values (initial pH 4?5-9?5 at intervals of 0?5 pH units). The pH was adjusted prior to sterilization by the addition of HCl or Na 2 CO 3 . Growth at various NaCl concentrations was investigated in MB or trypticase soy broth (Difco). Growth in the absence of NaCl was investigated in trypticase soy broth lacking NaCl. Growth at various temperatures (4-50 uC) was measured on MA. Catalase and oxidase activities and hydrolysis of casein, gelatin, hypoxanthine, starch, Tween 80, tyrosine and xanthine were determined as described by Cowan & Steel (1965) . Hydrolysis of aesculin and nitrate reduction were determined as described by Lanyi (1987) . H 2 S production was tested as described by Bruns et al. (2001) . Acid production from carbohydrates was determined according to the method of Leifson (1963) . Utilization of substrates as sole carbon and energy sources was tested as described by Baumann & Baumann (1981) , with the substrates supplemented with 2 % (v/v) Hutner's mineral base (Cohen-Bazire et al., 1957) and 1 % (v/v) vitamin solution (Staley, 1968) . Enzyme activity was determined by using the API ZYM system (bioMérieux). Other physiological and biochemical tests were performed with the API 20E system (bioMérieux). Morphological, cultural, physiological and biochemical characteristics of strain T are shown in Table 1 or are given in the species description.
Cell biomass for DNA extraction and for cell-wall and isoprenoid quinone analyses was obtained from cultivation in MB at 37 u C. Chromosomal DNA was isolated and purified according to the method described by Yoon et al. (1996) , with the modification that RNase T1 was used in combination with RNase A to minimize contamination with RNA. The 16S rRNA gene was amplified by PCR using two universal primers as described by Yoon et al. (1998) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003a) . The isomer type of diamino acid of the cell-wall peptidoglycan was determined by the method of Komagata & Suzuki (1987) . Isoprenoid quinones were extracted and analysed as described by Komagata & Suzuki (1987) using reversed-phase HPLC. For fatty acid methyl ester analysis, a loop of cell mass was harvested from MA plates after cultivation for 2 days at 37 u C. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System (Sasser, 1990) . The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) with a modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC. 
Growth on: 
ND Acid production from: T is phylogenetically affiliated to Bacillus species. The phylogenetic tree based on the neighbourjoining algorithm showed that strain SW-211 T fell within the radiation of the cluster comprising Bacillus species and joined Bacillus fastidiosus with a bootstrap resampling value of 98?0 % (Fig. 1) . Strain SW-211 T exhibited 16S rRNA gene sequence similarity levels of 96?2 % to the type strain of B. fastidiosus and lower than 95?3 % with respect to the type strains of other recognized Bacillus species. Sequence similarities to all other species included in the phylogenetic analysis were below 91?4 % (Fig. 1) . Strain SW-211 T contained meso-diaminopimelic acid as the diagnostic diamino acid in the cell-wall peptidoglycan. The predominant isoprenoid quinone found in strain SW-211
T was unsaturated menaquinone with seven isoprene units (MK-7). Major components (>5 %) of the fatty acids detected in strain SW-211 T were branched fatty acids anteiso-C 15 : 0 (34?8 %), iso-C 15 : 0 (15?6 %), iso-C 16 : 0 (12?5 %), iso-C 14 : 0 (10?0 %) and anteiso-C 17 : 0 (6?4 %) and straight-chain fatty acid C 16 : 0 (5?5 %). The DNA G+C content of strain SW-211 T was 35?2 mol%.
The results obtained from the phenotypic and phylogenetic characterizations indicated that strain SW-211 T belongs to the genus Bacillus. The phylogenetic distinctiveness (16S rRNA gene sequence similarity of <97 %) confirms that strain SW-211 T represents a species distinct from recognized Bacillus species (Stackebrandt & Goebel, 1994) . There were some phenotypic differences between strain SW-211 T and several phylogenetically related Bacillus species (Table 1) . Therefore, on the basis of the data presented, strain SW-211
T should be classified in the genus Bacillus as a member of a novel species, for which the name Bacillus litoralis sp. nov. is proposed. 
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